INTRODUCTION
Sleep paralysis (SP) is a transient, conscious state of involuntary immobility occurring when falling asleep or upon wakening (Hishikawa 1976; Hishikawa & Shimizu 1995) . It has been associated with sleep-onset rapid eye movement periods (SOREMP), or mixed or incipient rapid eye movement (REM) and waking electroencephalogram (EEG) in laboratory studies (Takeuchi et al. 1992 (Takeuchi et al. , 2001 ). Estimates of prevalence of 6-40% of people reporting at least one lifetime experience of SP are common in recent studies, with many people reporting multiple episodes over extended periods (Cheyne et al. 1999a; Fukuda et al. 1998; Ohayon et al. 1999; Spanos et al. 1995) .
It is widely believed that lying in the supine position is a proximate cause of SP. Jones (1931) and Hufford (1982) cite numerous traditional sources for this belief. More recently, empirical studies have investigated body position during SP. Spanos et al. (1995) found that 70% of their subjects reported being in the supine position during SP. No information was provided on the normal sleeping position, however. Fukuda et al. (1998) found that 58% of Canadian and 84% of Japanese students reported being in the supine position during SP. In contrast, only 4% of Canadian and 41% of Japanese students reported being in the supine position during regular sleep. Fukuda et al. (1998) suggest that the supine posture might permit the greatest relaxation and hence potentiate SP. Unfortunately, the table (Fukuda et al. 1998: Table 6 ) in which regular sleeping positions are reported combines SP and non-SP subjects so it is not possible to determine whether these two groups differ in their normal sleeping positions. It is possible that individuals who regularly assume the supine position when falling asleep expose themselves to a greater risk of SP. The high incidence reported for the supine position in Japanese samples for both regular sleep and SP episodes is consistent with this hypothesis, although there are alternative cultural explanations for the high rate of reported SP in Japanese samples (Fukuda et al. 1987; Fukuda et al. 2000) . To enable a test of this hypothesis in the present investigation, sleep position when normally falling asleep was assessed for those who experienced SP and those who have not.
The supine position and REM appear also to have a significant effect on the incidence and duration of obstructive sleep apnea (OSA) though the positional dependency appears to be specific to non-rapid eye movement (NREM) (Berger et al. 1997; Cartwright 1984; Cartwright et al. 1991; George et al. 1988; Pevernagie and Shepard 1992) . Obstructive sleep apnea, in turn, has been reported to be associated with SP (Ohayon et al. 1996) . The supine position is associated with obstruction of the airways by the collapsed soft tissue of the upper airways in both apneic and non-apneic individuals (Hiyama et al. 2000; Penzel et al. 2001) . There is, in addition, greater compressive force on the lungs from the heart in the supine position (Albert and Hubermayr 2000) . All of these factors can potentially contribute to an increase in microarousals during sleep in the supine position, which might then lead to SP episodes.
Hypnagogic and hypnopompic hallucinations frequently accompany SP (Hishikawa 1976) . Recent research has provided evidence that these hallucinoid experiences fall into three major categories (Cheyne et al. 1999b; Cheyne 2001) . Intruder experiences involve a numinous sense of a threatening presence followed or accompanied by visual, auditory and tactile hallucinations. Incubus experiences include breathing difficulties, choking or smothering, bodily pressure, typically on the chest, and pain. The SP-subjects sometimes interpret these sensations as an assault by the intruder. The Intruder and Incubus factors are moderately positively correlated with one another and with intense fear. The qualitative features of the two types of experiences are coherently interpretable as experiences of immanent threat and assault. A third factor comprises a variety of spatial, temporal and orientational (STO) experiences of the body and include feelings of floating, flying, falling, out-of-body experiences, and autoscopic hallucinations. This factor is somewhat less strongly associated with the first two factors though all three are positively correlated. The STO is not, however, significantly associated with fear but rather with blissful and erotic feelings, which are, nonetheless rare when compared to fear and may be accompanied or followed by fear as well. Regular dreams have variable affective content or sometimes none at all with fear being reported in approximately one-third of dreams (Merritt et al. 1994; Schredl and Doll 1998; Strauch & Meier 1996) , whereas SP hallucinations are very strongly (78-98% of cases report fear during SP) associated with fear (Cheyne 2001) . Based on the foregoing considerations, it has been proposed that SP with Intruder and Incubus hallucinations and high levels of fear implicates an amygdalar threat activated vigilance system (TAVS) (Cheyne 2001) . In the light of the TAVS hypothesis, it is interesting to note that SP also bears some resemblance to the tonic immobility (TI) emergency response to predation (Gallup and Maser 1977; Ratner 1967) . Indeed, TI has been suggested as a potential model for SP (Gallup and Rager 1996; Marks 1987) . Tonic immobility is a state of profound but temporary paralysis found in many animals as a response to handling, inversion and restraint (often in the supine position). These considerations lead to the prediction that more intense Intruder and Incubus hallucinations as well as greater fear will characterize SP episodes experienced in the supine position.
There are also grounds to suspect that restraint is more stressful in the supine than in the prone position. Rats have been found to have a more elevated adrenocortical stress response to supine that prone restraint (Natelson et al. 1989) . Immobilized mental patients appear to find restraint in the supine position less tolerable than in the prone position (Aschen 1995) . Human infants may also prefer the prone to the supine position. Infants have been reported to be more than twice as likely to roll over from the supine to the prone position as from the prone to the supine in the course of the night (Togari et al. 2000) . Thus, the aversive character of restraint or immobility in the supine position, possibly related to the link to TI, may be a factor in the potentiation of SP.
The timing of SP has been somewhat less studied than position and with less consistent results. SP has been reported to be more (Spanos et al. 1995) as well as less common when falling asleep than when waking (Buzzi and Cirignotta 2000; Ohayon et al. 1999) . Interestingly, TI has been found to exhibit a circadian rhythm in a variety of species (Hennig and Dunlap 1977; Hill et al. 1994; Stahlbaum et al. 1986; Ternes 1977) , in which induction sensitivity and duration vary according to time of day. Patterning varies somewhat according to species characteristics (e.g. diurnal vs. nocturnal) but generally animals appear to be more susceptible to TI induction under conditions of twilight or darkness. This might be related to the fact that diurnal primates are reluctant to flee at night and hence are more inclined to rely on crypsis when selecting a sleeping site. Among diurnal primate species nocturnal predation is a significant factor in sleeping site selection (Anderson 1998) . In addition to being inconspicuous, sites selected are negatively correlated with accessibility to predators (Hamilton 1982) . Nonetheless, despite these precautions and although primates are subject to both diurnal and nocturnal predation, at least some predators are more successful at night than during the day (Cowlishaw 1994) . Thus, vigilance and fear thresholds would likely be reduced at night in diurnal primate species. In a study of the effects of shift work on the incidence of SP, episodes were reported only during the night even though the care was taken to indicate to subjects that SP could occur at any time of day (Folkard et al. 1983) . Reported incidence in that study peaked at 4:00 am. The TAVS hypothesis for SP, therefore, also leads to the prediction that SP will be more frequent for diurnal primate species at initial sleep onset and during sleep, typically associated with fading light and darkness than at sleep offset when typically waking at dawn, especially in the supine position. The TAVS hypothesis, therefore, also predicts timing differences in the incidence of SP and in the intensity of Intruder and Incubus hallucinations as well as fear.
It is also possible, however, that the intensity of SP hallucinations will show the same circadian and ultradian effects as REM dreams. REM (and perhaps NREM) dreams later in the sleep period, especially in the late morning hours, are sometimes reported to be more vivid and bizarre than those early in the sleep period (Antrobus et al. 1995; Kondo et al. 1989) . Antrobus (1991) , for example, has argued that REM/NREM fluctuations and cycles may jointly effect overall production of dream imagery. The hypothesis of additive effects of REM and diurnal activation leads to the prediction that all SP hallucinations will be more intense when waking up and in the midst of the sleep than when falling asleep.
In Study 1, positions during SP and during normal sleep onset are compared for individuals reporting SP. In addition, sleeping positions during normal sleep onset of those reporting SP is compared with individuals not reporting SP episodes. In Study 2, we further examine the positional hypotheses as well as hypotheses about timing of SP, the relation between timing of SP and positional effects, and of the effects of position and timing on the intensity of hallucinations accompanying SP.
METHOD Study 1
As part of a mass testing of psychology undergraduates, 1446 students (795 females and 651 males) with a mean age of 19.87 (SD ¼ 2.54) were screened for SP experiences over six terms from 1997 to 1999. There were 415 students (276 females and 139 males) classified as SP subjects when they endorsed the following statement: 'Sometimes when just falling asleep or just waking up I have experienced an inability to move for a brief period.' Further questions concerned hypnagogic and hypnopompic experiences not addressed here. Students were also asked to indicate which position they were in during SP by choosing among the following options: varies from time to time, on my back, face down, and on side. In a separate section of mass testing all students were asked to indicate their position when normally falling asleep by choosing among the same set of options.
Study 2
The Waterloo Unusual Sleep Experiences Scale includes items assessing frequency of SP on a four-point scale (never, once, two to five times, and more than five times) as well as intensity or vividness of a variety of hallucinations accompanying SP. Intensity of each hallucination type is rated on a 7-point scale, ranging from a vague impression to a vivid and lifelike experience. After each question a text box is provided for respondents to elaborate or comment on the question. Intensity measures for each of the major hallucination types (Intruder, Incubus, and STO) were created by taking the mean of their constituent hallucination subtypes. These subtypes were: for the Intruder factor: sensed presence, auditory, visual, and tactile hallucinations, as well as hallucinations that the bedding is moving or being pulled; for the Incubus factor: breathing constriction, smothering or choking feelings, pressure on the chest, or other body part, and pain; and for the STO factor: floating, flying, and falling sensations, out-ofbody experiences, and autoscopy, as well as illusions of movement, such as sitting up, getting out of bed, and walking around the room. Respondents were also asked to indicate which position they were in during SP and when normally going to sleep as in Study 1 with the following modification; 'on side' option was expanded to 'on left side' and 'on right side.' These same options were provided for the questions 'In what position do you normally lie when you are falling asleep?' Finally, respondents were asked to indicate if they had experienced SP at the beginning (i.e. when falling asleep), middle (i.e. during sleep), or the end of sleep (i.e. upon awakening). The responses were not mutually exclusive (i.e. respondents were asked to indicate any of the times that applied to their experience).
An HTML version of the scale was placed on the World Wide Web linked to a web page on SP. The scale can be found by potential respondents either through a variety of search engines and related links to other sleep pages. The data reported here were collected over a period of 14 months in 2000 and 2001. During that time 5284 respondents (3491 females 1793 males) with a mean age of 29.47 (SD ¼ 10.22) submitted complete forms.
Studies 1 and 2 received ethics clearance from the Office of Human Research at the University of Waterloo.
RESULTS
Given the considerable statistical power resulting from the large sample sizes a was set at P < 0.001 for all analyses reported.
Study 1
The supine position was reported to be the most common position during SP (see Table 1 ). Percentages, rather than frequencies, of subjects reporting each position for each context (i.e. SP or normally falling asleep) are presented in Table 1 to facilitate comparisons among rows. The supine position was more than four times more commonly reported during SP than during normal sleep onset. To test the hypothesis that SP positions were different from position typically taken at the beginning of sleep, the frequencies for each position at sleep onset were used to predict the frequencies for the corresponding SP positions. That is, the frequencies for positions taken when falling asleep were used as expected frequencies for a chi-square goodness-of-fit test under the null hypothesis that no positional differences exist between the two contexts. This test yielded a highly significant chi-square (see Analysis A: Table 1 ). The standardized residuals (z-scores) for each cell reflect the degree of deviation for a given SP position cell from the predicted values. Adjusted residuals were used to control for the large discrepancies in some of the marginal frequencies of the arrays. The cell for the supine position during SP generated a very large positive residual indicating that the supine SP frequency was much higher than predicted by the model based on the regular sleep onset position. In contrast, frequencies for different positions when falling asleep did not differ significantly for the SP group and the non-SP group. A chi-square test was not significant and all residuals were less than one (see Analysis B: Table 1 ). It is evident that the pattern of data for the sleep onset positions of the two groups are highly similar and both are markedly different from the SP pattern. There were no sex differences in sleeping positions reported and the pattern of results reported for the entire sample was replicated for men and women separately.
The hypothesis that the supine position is more common during SP than during normal sleep onset was strongly corroborated in Study 1. There was no evidence, however, that individuals who report episodes of SP were more likely to lie in the supine position during regular sleep onset than those who report never experiencing SP.
Study 2

Timing
Selections of times for SP episodes were not mutually exclusive and almost half of the respondents (47%) reported that SP occurred at more than one time period. Therefore, four timing groups were formed, three groups reporting consistent timing of SP episodes (beginning, middle, and end of sleep) and a mixed group reporting different combinations of times (see rightmost column of Table 2 for group frequencies). A chisquare analysis comparing the sizes of the three consistent groups was not significant.
Body position and timing
As in Study 1, frequencies of positions taken during regular sleep onset were used to predict position during SP at different times using a chi-square goodness-of-fit test. Separate tests were conducted for each of the consistent times (beginning, middle, and end) and for the mixed group as well. That is, for each timing group, the frequencies for each of the positions taken during regular sleep onset were used to predict positions during SP. The frequencies for the various positions were significantly different under the two conditions for all timing groups (see results of chi-square analyses for each timing group in Table 2 ). Row percentages rather than frequencies are presented in Table 2 to facilitate comparisons between rows as well as between tables. The standardized residuals revealed that the supine position was reported to be significantly and markedly more frequent during SP than predicted by positions at regular sleep onset for all timing groups. The residuals for the supine position are, however, significantly and substantially greater for the middle and end than for the beginning of sleep. All other positions were significantly less common during SP than during normal sleep onset, with the exception of the variable group. The variable position frequencies were equivalent for sleep onset and SP except for the mixed group in which the variable position was somewhat greater during SP than during regular sleep onset. As in Study 1, no sex differences were found in sleeping positions and the pattern of results reported for the entire sample was replicated for men and women separately.
Position when falling asleep and during sleep paralysis
A cross-tabulation of position during normal sleep and SP episodes revealed a moderate relation between the two positions, v 2 (16, n ¼ 3723) ¼ 1098.58, P < 0.001, Cramer's u ¼ 0.23. A second comparison was made eliminating the variable position and mixed timing groups to assess the association among those reporting consistent positions for both contexts. This comparison revealed a slightly stronger association, v 2 (9, n ¼ 2881) ¼ 843.59, P < 0.001, Cramer's u ¼ 0.31. Thus, in spite of the strong effect of supine position, respondents did tend to be more somewhat likely to report experiencing SP in their normal sleeping position than in other positions. These findings were replicated for females and males separately. Given that the comparison context for SP position is position at the beginning of sleep, it is possible that the association between positions in the two contexts depends upon the timing of the SP episodes. In particular, it was expected that position during SP at the beginning of sleep would be more similar to that taken when normally falling asleep than SP positions at other times. Therefore, separate analyses were conducted on the association of the two position contexts, among those reporting consistent timing of SP episodes, for each timing period: beginning, middle or end of sleep period. As expected, the association between the two positions (during SP and when normally falling asleep) was stronger at sleep onset, v 2 (9, n ¼ 534) ¼ 389.99, P < 0.001, Cramer's u ¼ 0.42, than in the middle of sleep period, v 2 (9, n ¼ 540) ¼ 123.51, P < 0.001, Cramer's u ¼ 0.28, or at the end of the sleep period, v 2 (9, n ¼ 604) ¼ 95.80, P < 0.001, Cramer's u ¼ 0.23. To test the significance of these differences and to determine the effect on the degree of consistency of the supine position at the two times, a three-way log-linear analysis was employed. Under the hypothesis that timing had no effect on the association between the two positions, a model was constructed using only the interaction of SP position and regular position to predict frequencies for each combination of positions. The test of this model yielded a significant likelihood-ratio v 2 (32, n ¼ 2826) ¼ 70.17, P < 0.001. Adjusted standardized residuals revealed that the association of the supine position for SP and regular sleep onset position was higher than expected under the model of no timing effect, z ¼ 3.47, when SP was consistently reported at the beginning of the sleep period, and higher than at the middle or end of sleep (z ¼ -2.57 and z ¼ -0.89, respectively). That is, there was a greater degree of correspondence between regular position when falling asleep and SP position when SP was reported to have occurred at the beginning than at the middle or end of the sleep period. All of these analyses generated similar results for males and females separately.
Position, timing and frequency of SP episodes
To assess the relations between frequency of SP, on the one hand, and position and timing, on the other, a 5 (position: variable, supine, prone, right and left side) · 4 (timing: beginning, middle, end, and mixed, i.e. combinations of different times) by 2 (sex) analysis of variance (ANOVA) was conducted with SP frequency as the dependent variable. Significant main effects were followed up with Bonferronicorrected contrasts. For positional effects the contrasts of theoretical interest were among the groups reporting consistent positions. The supine group was predicted to report higher frequencies of SP than other position groups. For the timing variable the contrasts of theoretical interest were among the groups reporting consistent times. Groups reporting SP at the beginning and middle of SP were predicted to report higher SP frequencies than those reporting SP at the end of sleep.
There was significant effect of SP position, F (4, 5244) ¼ 35.44, P < 0.001. Bonferroni-corrected contrasts revealed only that the variable position group reported more frequent SP episodes than all other groups. There was also a timing effect, F (3, 5244) ¼ 46.77, P < 0.001. Bonferronicorrected contrasts revealed that reported SP frequency was significantly greater for the beginning group than for the middle and end groups and greater for the mixed group than all other groups (Table 3) . No other effects were significant.
Position, timing and intensity of hallucinations during SP
The relation between position and intensity of hallucinations was assessed by a series of 5 (position) · 4 (timing) · 2 (sex) analysis of covariance (ANCOVA) for each major hallucination categories. Intensity scores for each of the Intruder, Incubus, and STO factors were entered as dependent variables. There were significant correlations between frequency of SP episodes and intensity of Intruder, Incubus, and STO hallucinations, rs (5284) ¼ 0.27, 0.29, 0.28, respectively; therefore, the frequency of SP episodes was entered as a covariate. In cases of significant position or timing effects Bonferroni-corrected comparisons were made using the residuals of the intensity scores controlling for frequency. The Bonferroni-corrected contrasts were made on residualized intensity scores controlling for frequency of SP. The intensity means presented in Table 3 were created by adding the corresponding raw intensity means to the residuals to recalibrate the intensity scale. The theoretical contrasts of interest were the same as for the frequency of SP. The covariate was significant in all analyses. For the Intruder hallucinations, there was a significant timing effect, F (3, 5244) ¼ 15.22, P < 0.001. Follow-up Bonferroni-corrected tests revealed that the group experiencing SP at the end of sleep reported fewer Intruder hallucinations than all other groups (Table 3) . No other effects involving Intruder hallucinations were significant. There was a significant timing effect for Incubus intensity, F (3, 5244) ¼ 5.30, P < 0.001. The mean for the end of sleep group was smaller than for all other groups (Table 3) . There was also a significant sex effect, F (2, 5244) ¼ 13.87, P < 0.001. Females reported higher Incubus intensities than males (M residual ¼ 2.57, SD ¼ 1.01 vs. M residual ¼ 2.39, SD ¼ 0.96). For the STO hallucinations, the timing effect only was significant, F (3, 5244) ¼ 7.25, P < 0.001. Follow-up Bonferroni-tests revealed that frequencies were significantly greater for the beginning and mixed group than for the middle or end groups (Table 3) .
Position, timing, and intensity of affective reactions during SP
The relation between position and type of affective experience was assessed by 5 (position) · 4 (timing) · 2 (sex) ANCOVAs for frequency of fear, bliss, and erotic feelings as dependent variables. Although the frequency of hallucinations was only slightly but significantly correlated with frequency of fear, r (5284) ¼ 0.07, bliss, r (5284) ¼ 0.10, and erotic feelings, r (5284) ¼ 0.11, it was nonetheless used as a covariate. Bonferroni-corrected contrasts using scores residualized and recalibrated as for hallucinations types were used to follow up significant effects and the theoretical contrasts of interest were the same as for the previous variables. The covariate was significant in all cases. For intensity of fear there were significant effects of timing, F (3, 5244) ¼ 7.25, P < 0.001, and sex, F (2, 5244) ¼ 37.28, P < 0.001. Bonferroni-corrected contrasts revealed that fear was significantly less intense at the end of sleep than at the beginning or middle of sleep. Females reported greater fear intensities than males (M residual ¼ 6.09, SD ¼ 0.94 vs. M residual ¼ 5.85, SD ¼ 1.08). There were no significant effects for bliss or erotic feelings.
DISCUSSION
The traditional belief that lying in the supine position is associated with SP was clearly corroborated in both studies. Although only a small minority of subjects in both samples (13-19%) reported normally falling asleep in the supine position, it was the most common position during SP being reported by over 50% of cases in both studies. If one considers only individuals reporting a consistent position for each context this increases to 75% for SP episodes at the middle or end of the sleep period. It was not found to be the case, however, that SP subjects are more likely to be in the supine position when normally falling asleep than non-SP subjects. Moreover, the proportions of subjects reporting normally falling asleep in different positions is consistent with those reported for lab studies. When the variable category is eliminated the proportions of 0.22, 0.21, 0.25 and 0.32 found in the present study for supine, prone, left and right side, respectively, are very close to the proportions reported for laboratory observations by Lorrain and De Koninck (1998, fig. 1 ). These were estimated for all groups for stages 1 and 2 (being closest to sleep onset) from the figure provided: 0.23, 0.14, 0.29 and 0.34. Lorrain and De Koninck did not find sleeping position to be associated with sleep stage and found no evidence to suggest that the supine position is more generally related to REM sleep.
It is perhaps worth asking how so many people find themselves in the supine position so frequently during SP when they do not normally attempt to sleep in that position. In general, body motility is relatively high prior to entry into REM states (De Koninck and Gagnon 1983; Hobson et al. 1978) . One possibility is that SP often occurs when susceptible individuals inadvertently turn to the supine position as they fall asleep or, perhaps even more likely, when they change position during sleep stage transition during the night, particularly to and from REM. This latter hypothesis is consistent with the finding that the supine positions were more frequent among those consistently reporting SP at the middle or end of sleep than those reporting SP at the beginning. The same hypothesis received further corroboration in the finding that the association between position when falling asleep and SP positions, especially for the supine position, was significantly stronger for those reporting SP at the beginning than for those reporting SP at the middle or end of sleep. Thus, for those experiencing SP in the supine position to avoid episodes of SP it is, therefore, insufficient to avoid falling asleep in the supine position. Active steps to prevent turning over to the supine position during sleep would seem to be required. Perhaps the 'tennis-ball technique', sometimes recommended for obstructive sleep apnea (e.g. Berger et al. 1997) , might prove beneficial for chronic SP subjects, at least for those who regularly experience SP in the supine position. There were no effects of SP position on frequency of SP or intensity of hallucinations or fear. Thus, the predictions based on the Fukuda et al. (1998) relaxation or the TAVS hypotheses were not borne out by the position effect. The frequency of SP and the intensity of all hallucination types as well as of fear were, however, greater at the beginning of sleep than at the end of sleep. Moreover, the frequency of SP and intensity of Intruder and Incubus hallucinations as well as fear, but not STO hallucinations, were greater at the middle than at the end of sleep. The TAVS model predicted all these effects, with the exception of the greater intensity of STO hallucinations at the beginning than at the end. That is, feelings of vulnerability to threat, as might plausibly be indexed by intensity of Intruder and Incubus hallucinations and fear, were argued to be greater at the beginning and middle of sleep periods than at the end. It should be acknowledged, however, that all significant effects involving intensity of hallucinations and fear were weak and the results for STO suggest the possibility of some alternative, or additional, mechanisms. The temporal patterning of SP found in the present study appears to be quite different from that reported for conventional dreams (Antrobus 1991; Cicogna et al. 1998) . In addition, the simultaneous environmental awareness, the presence of dream-like hallucinations, and especially the high levels of fear are difficult to explain with general cortical activation and high threshold (GCAT) models (Antrobus 1986 (Antrobus , 1990 (Antrobus , 1991 . It is possible, however, that the processes biasing the intensity to be greater early in the sleep period were partially counteracted by the diurnal patterning of conventional dreams, which are reported to be more vivid later in the sleep period.
The finding that SP is commonly experienced during the night or in the morning might appear to be inconsistent with the laboratory observation of SP as a sleep onset phenomenon (Bassetti and Aldrich 1996; Hishikawa 1976; Takeuchi et al. 1992 Takeuchi et al. , 2001 ). Of course, if one wakens during the night, or in the morning, from a REM dream, it is possible to then enter SOREMP (Miyasita et al. 1989; Sasaki et al. 2000; Takeuchi et al. 2001) , especially given the rather commodious definition of a SOREMP as occurring up to 25 min after sleep onset.
Sleep paralysis episodes do seem to many respondents, however, to develop out of a dream. In a preliminary analysis of an ongoing study of concurrent individual SP episodes we found 24% of episodes to be preceded by a conventional dream. This percentage increased to 36% when SP occurred in the supine position in the middle of sleep. It is possible that, among susceptible individuals, REM sleep in the supine position can create a higher likelihood of apnea and microarousals leading to SP episodes.
A related, and not incompatible, hypothesis, is that SP is less a disorder of REM, per se, than of transitions in states of consciousness independent of and, hence, sometimes in the midst of, REM. It has been argued that narcolepsy involves malfunctioning state boundary control mechanisms (Broughton and Mullington 1994) leading to a dampening of circadian and ultradian rhythms with increased daytime sleepiness and nighttime arousals (Broughton et al. 1998) . Similarly, Nishino et al. (2000) argue that narcolepsy involves 'a dysfunction in the maintenance of and transition between vigilance states' and that there is little support for 'the current notion that narcolepsy is a disorder of REM sleep generation' (p. 445). In particular, these authors provide evidence that, in narcoleptic dogs compared with control animals, all states studied (wake, drowsy, as well as light and deep sleep) were fragmented (high frequencies and short durations), except REM. SP may also involve a similar disruption of nocturnal sleep-wake periodicity and a failure of inhibition of REM during such transitions. These considerations provide a reasonable framework to explain the effects of timing found in the present study. On this view, SP subjects have more fragmented sleep than non-SP subjects. Indeed, Ohayon et al. (1999) reported that SP subjects (rated as 'severe', that is, episodes at least once a week) were more likely than non-SP subjects, to report more early morning awakenings and more disrupted sleep as well as daytime sleepiness and daytime napping.
A substantial number of people reported SP episodes to occur in more than one position. Moreover, people reporting SP in different positions and at different times also reported high frequencies of SP. The mixed timing group also reported comparatively high intensity ratings for all hallucinations types as well as for fear. It is possible that the people who experience SP in different positions and at different times simply have lower thresholds for SP.
Females also reported significantly more intense Incubus experiences and higher levels of fear than did men. Recall that the Incubus hallucinations accompanied by fear are often interpreted as assault by human or demonic intruders. SP experiences in traditional cultures are sometimes thought to be a kind of demonic rape by supernatural beings (Adler 1994) . Although erotic feelings are not strongly associated with Incubus hallucinations or fear all three experiences do sometimes co-occur. When this happens the combined experience can be experienced as rape. In the present survey 37 women and five men spontaneously mentioned the term 'rape' when attempting to describe their experiences. Aside from these few sex differences all other effects held equally for females and males.
In summary, the effect of the supine position on SP was strongly corroborated in the present study and several novel effects of timing of SP during the sleep period were found. Moreover, the effects of timing on the incidence and quality SP episodes as well as on the effects of position during SP implicate several potential causal factors; including vigilance and fear mechanisms, apnea, microarousals, and circadian and ultradian sleep-wake rhythms.
